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15 January 2008 

Rich Weiss 

WA Closure Hanford 

2620 Fermi Ave. 

Richland, WA 99354 

RE:RCBRA 

Enclosed are the analytical results for samples received by Frontier GeoSciences, Inc. 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

All quality control 

measurements are within established control limits and there were no analytical difficulties encountered 

with the exception of those listed in the case narrative section of this report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Matthew Gomes 

Project Manager 

(;5{)( 
:- D rg3 
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Laboratory: Frontier GeoSciences. Inc. 

Sample ID 

115131-A 

Jl5J32-A 

Jl5J33-A 

Jl5J88-A 

115175-A 

JJ5J86-A 

JJ5J92-A 

Jl5J89-A 

JJ5J90-A 

J15J91-A 

Jl5J20-A 

JJ5J21-A 

Client: WA Closure Hanford 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

ANALYTICAL REPORT FOR SAMPLES 

SDG: 

Project: RCBRA 

Laboratory ID Matrix 

0711155-01 Tissue 

0711155-02 Tissue 

0711155-03 Tissue 

0711155-04 Tissue 

0711155-05 Tissue 

0711155-06 Tissue 

0711155-07 Tissue 

0711155-08 Tissue 

0711155-09 Tissue 

0711155-10 Tissue 

0711155-11 Tissue 

0711155-12 Tissue 

Date Sampled 

20-Nov-07 10:30 

15-Nov-07 11 :15 

19-Nov-07 15:30 

21-Sep-07 12:55 

11-Sep-07 15:30 

12-Sep-07 09:05 

21-Sep-07 13:15 

21-Sep-07 14:10 

21-Sep-07 15:00 

20-Sep-07 10:30 

2 l-Sep-07 12:00 

20-Sep-07 14:45 

414 Pontius Ave North 
Seattle, WA 98109 

Ph: 206-622-6960 
Fx: 206-622-6870 

Date Received 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

27-Nov-07 10:26 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 



•

ONTIER 
OSCIENCES 
C. 

Work Order Number: 0711155: 

SAMPLE RECEIPT 

CASE NARRATIVE 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Twelve (I 2) fish tissue samples were received on November 27, 2007 for the RCBRA project, workorder 0711155. Samples were received 
within a sealed cooler with a temperature of 1.1 °C. Tissue samples were received and transferred to the freezer for storage until preparation 
could occur. 

SAMPLE PREPARATION 
Fish tissue samples for total inorganic arsenic analysis were cryofrozen, grou:nd and extracted with dilute hydrochloric acid. 

SAMPLE ANALYSIS 
Inorganic As was analyzed in digested fish tissues by hydride generation cryo genie trapping gas chromatography atomic absorption 
spectrophotometry (HG-CT-GC-AAS) according to method FGS-022. 

ANALYTICAL AND QUALITY CONTROL ISSUES 
There were no analytical difficulties and all quality control analyses were within acceptable limits except as flagged and described in the 
following report. 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 



•

ONTIER 

OSCIENC ES 
C. 

.. _ ... 
D Tilltr JAMiS 9EIINl-fA.ltO 

IP'N,l~ lDrtail.11•"""' 
KC'.llk..'\ •rnlt':•Ar(\U SOC.diuc- A~ca: • T :.,,;,.,;ix 

SJNM.·hd fbndlin,t: and/or S1onlgt' 
coo;. -IC ·.tM TRIX CfJ.lUV)Sl:'J.J OP f''l."S.11 • 

:S.ltr('u- ="' i) 

Jl:;JJ I ~ /t 
M..,-. ,,. ­

O !HE.q Souo 

CHAIN OF CUSTODY FORMS 

CllAlN OFCUSTODY/SAl\-fPl.f: ANALYSIS REOl.JEST 

l / ,-,D - l >7 

l):un:,A' 'Jlmt 

jO ]O 

kill nr L.:ad-.,Alt aw ,.. • .,... 
S E!, 0.SPC 

:<,,.,t, n..""11 ~~ .. a' .....,f"&J( 
(..YJ'.'t:;r~ R ·"' t..: 

,TC1.> 

)(. 

SJ'ECI.\I. lNSlltUCrlCl-:-:.~ 

414 Pontius Ave North 
Seattle, WA 98109 
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Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

The results in this report apply to the samples analyzed in accordance with the chain of 
c u s tody document. This analy tical report must be r eproduced in its entirety. 
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Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 
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414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

15 Days 
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... , ... #:" , .... _ . ..: 
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The results in this report apply to the samples analyzed in accordance with the chain of 
c ustody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the cha in of 

custody document. This analytical report must be reproduced in its entirety. 
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Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 
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The results in /his reporl apply lo lhe samples analyzed in accordance with the chain of 
cuslody document. This analylical reporl mus/ be reproduced in ils entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 



•

ONTIER 
OSCIENCES 
C. 

\\'ashin:ittou Cli,iun, llunf'o.-d 
r..u,~11ir 

U.TJLLElt • u ~~ a,; RN,-H,~C 

""'lt<•-tl•• 
100 Ii )(C) Ar-t.l C..:mp.xicc.t CC th: RC BRA Ti,.~uci.. RD.:&m 

Ji.,; Ct..t Su. 

S1>t'Cbl H,11r1tllin,: aa.d/or S1orugc 
COO!.. -IC , -M."I Tit. IX (:(J.\tP(l .'Ul l> Ot: P ISJI-

CHAIN OF CUSTODY FORMS 

CHAIN m,· CUSTODY I'S A M-PI.F. ANALYSIS kEOUt:ST 
c.......,.,_. (!m,bd 

IIOAN ~ESSh'ER 
·rttotplh)R<IQ> No, 

;"]S .. .uiR~ 

Fff.ld 1-"lthttnk No. I CO.'\ 
EL-1614-l Oo1.::S k..A..lJ t. ,ro 

Typr. al Conbi=wr 
,u f\'l'...t 

tlt:n 1. 

PC& T"':>cl 1~ 
:t",'?::,,.tt An~ 

Pniiin-tC....,.di..ue11r 
JCG5S~Ell. JH .,,., ... c ot1~ 9C 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

1:5 Days 

~tout ., • S~n~ TJ:m: ~u,::p1r,nrni: ~ \ ,.,. - ,t -a.•• - .; ,.:.s • 

l.AIIOM.\TUN\" N,.,..,..t~1 0 ~ 
s llC'llON 

OT'tiER t.0,:..10 ---z::;j.?_f ·"""r-f"I 

FJ.'1:J\I. S.\l.tl-.a .•: l"ti1t•J'ld -:,.~,,J 
Ol~ .... ~ITION 

Frontier GeoSciences, Inc. 

\1atthew Gomes, Project Manager 

\~Tf} ~ X 

l);Jn.'lmc-

.'Jt'-:7/: "7 

I 
\ 

\ 

.SPECI.\I, INHRIJCTl()K,-

lln:,::-ur.: 

..... .... , 
r.-..... -- ~-~ ~ 
f>f. -t~·--, .. ,_ ::. ,11 .. ~ 
' ' ..... ~ . ,._._..., __ 

Th e results in this report apply to the samples analyzed in accordance with the chain of 

c ustody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
c us tody document. This analytico/ report must be reproduced in its entirety. 
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 
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Matrix: Tissue 

Sample Name 

15131-A 

15132-A 

15133-A 

15J88-A 

15J75-A 

15J86-A 

15J92-A 

15J89-A 

15J90-A 

15J91-A 

15120-A 

15121-A 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Total Inorganic Arsenic Analytical Results 

Result MRL Units Dilution 

ND 0 .014 mg/kg 3 

ND 0.075 mg/kg 15 

ND 0.015 mg/kg 3 

ND 0.016 mg/kg 3 

ND 0.015 mg/kg 3 

ND 0 .014 mg/kg 3 

ND 0.015 mg/kg 3 

ND 0.015 mg/kg 3 

ND 0 .015 mg/kg 3 

ND 0 .015 mg/kg 3 

ND 0.015 mg/kg 3 

ND 0 .015 mg/kg 3 

Preparation: Leach for As Speciation in Tissue 

Batch Prepared Seouence Analyzed Method 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01 /10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

F801057 01/10/08 8Al2001 01/11/08 FGS-022 

The results in this report apply to the samples analyzed in a ccordance with the chain of 
c ustody d ocument. This analytical report must be reproduced in ii.! entirety. 

Notes 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Matrix: Tissue 

Batch: F801057 

MATRIX DUPLICATES/TRIPLICATES 

SOURCE: 0711155-0SREl 

Sequence: 8A 12001 

Lab Number: F801057-DUP1 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Preparation: Leach for As Speciation in Tissue 

Sample 
Concentration 

Analyte mg/kg 

Total Inorganic Arsenic ND 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

Duplicate 
Concentration % RPD 

mg/kg MRL RPO Limit Method 

ND O.Ql5 ND 25 FGS-022 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Notes 

u 
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414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOURCE: O711155-04RE1 

Matrix: Tissue 

Batch: F801057 

Preparation: Leach for As Speciation in Tissue 

Sample Spike 

Analyte 
Concentration Added 

(mg/kg) (mg/kg) 

Total Inorganic Arsenic ND 0.040816 

Spike MSD 
Added Concentration 

Analyte {mg/kg) (mg/kg) 

Total Inorganic Arsenic 0.040404 0.046 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

Sequence: 8Al2001 

Lab Number: F801057-MS/MSD1 

MS MS 
Concentration % Revovery 

(mg/kg) Recovery Limits Method 

0.049 119 75 - 125 FGS-022 

MSD 
% % Revovery RPD 

Recovery RPD Limits Limit Method 

115 3.47 75 - 125 25 FGS-022 

The results in this report apply to the samples analyzed in accordance with the chain of 
c ustody document. This analytical report must be r eproduced in its entirety. 

Notes 

Notes 
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414 Pontius Ave North 
Seattle, WA 98109 

Ph: 206-622-6960 
Fx: 206-622-6870 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPO 

SOURCE: 0711155-0JREl 

Matrix: Tissue 

Batch: F801057 

Preparation: Leach for As Speciation in Tissue 

Sample Spike 
Concentration Added 

Analyte (mg/kg) (mg/kg) 

Total Inorganic Arsenic ND 0.081967 

Spike MSD 

Added Concentration 

Anaiyte (mg/kg) (mg/kg) 

Total Inorganic Arsenic 0.081967 0.090 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

Sequence: 8Al2001 

Lab Number: F801057-MS/MSD2 

MS MS 
Concentration % Revovery 

(mg/kg) Recovery Limits Method 

0.095 116 75 - 125 FGS-022 

MSD 
% % Revovery RPD 

Recovery RPD Limits Limit Method 

110 5.24 75 - 125 25 FGS-022 

The results in this report opply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Notes 

AS 

Notes 

AS 
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414 Pontius Ave North 
Seattle, WA 98109 

Ph: 206-622-6960 
Fx: 206-622-6870 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DUPLICATE 

Matrix: Tissue 

Batch: F801057 

Preparation: Leach for As Speciation in Tissue 

Analyte 

Total Inorganic Arsenic 

Spike 
Added 

Analyte (mg/kg) 

Total Inorganic Arsenic 0.098039 

Frontier GeoSciences, Inc. 

Matthew Gomes, Project Manager 

RECOVERY AND RPD 

Spike 
Added 

(mg/kg) 

0.099010 

LCSO 
Concentration 

(mg/kg) 

0.120 

Sequence: 8Al2001 

Lab Number: F801057-BS/BSD1 

LCSSource: DORM-2 +As(Y) 

LCS LCS 
Concentration % Revovery 

(mg/kg) Recovery Limits Method 

0.114 115 75 - 125 FGS-022 

LCSD 
% % Revovery RPD 

Recovery RPO Limits Limit Method 

122 6.10 75 - 125 25 FGS-022 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety. 

Notes 

Notes 
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Matrix: Tissue 

Instrument: AAS-I 

Lab Sample ID 

F801057-BLK4 

F801057-BLKI 

F801057-BLK2 

F801057-BLK3 

F80l057-BLK5 

F801057-BLK6 

F801057-BLK7 

Frontier GeoSciences, Inc. 

Analyte 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Total Inorganic Arsenic 

Matthew Gomes, Project Manager 

PREPARATION BLANKS 

Sequence: 8A12001 

Preparation: Leach for As Speciation in Tissue 

Found MRL Units Batch Method 

-0.00005 0.002 mg/kg F80 1O57 FGS•022 

0.001 0.005 mg/kg F801057 FGS-022 

0 .001 0.005 mg/kg F801057 FGS-022 

0.0009 0.005 mg/kg F801057 FGS-022 

0.00002 0.002 mg/kg F80l057 FGS-022 

0.0001 0.002 mg/kg F801057 FGS-022 

0.00009 0.002 mg/kg F801057 FGS-022 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Notes 

u 
u 
u 
u 
u 
u 
u 

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in ii.I entirety. 
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u 

AS 

DET 

MRL 

ND 

w et 

dry 

RPO 

RSD 

Notes and Definitions 

Analyte included in the analysis, but not detected 

This MS and/or MSD is an analytical spike and/or an analytical spike duplicate. 

Analyte Detected 

Minimum Reporting Limit 

Analyte Not Detected at or above the reporting limit 

Sample results reported on a wet w eight basis 

Sample results reported on a dry weight basis 

Relative Percent Difference 

Relative Standard Deviation 

414 Pontius Ave North 
Seattle, WA 98109 
Ph: 206-622-6960 
Fx: 206-622-6870 

Frontier GeoSciences, Inc. Th e results in this report apply lo the samples analyzed in accordance with the chain of 
c us tody document. This analy tical report must be reproduced in its entirety. 

vfatthew Gomes, Project Manager 


